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♦ NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the heating apparatus which carries out high-frequency dielectric 
heating of the heated objects, such as food, like a microwave oven, especially aims at compaction of the heating time 
over a stew dish etc., and relates to the high-frequency -heating equipment which can improve the flavor and special 
feature of a cooked object. 
[0002] 

[Description of the Prior Art] Conventionally, the microwave oven is widely used as a heating means by which heated 
objects, such as food, can be heated at insurance, facilities, and a high speed using the electrical and electric equipment. 
The configuration of the conventional microwave oven is shown in drawing 10 . In order that the control section by 
which the power supply section was equipped with the heat chamber in which 3 1 lays the body of a microwave oven, 
and 32 lays a heated object, and 33, and the power supply section 33 was equipped with 34, and 35 may carry out a 
commercial alternating current power source and 36 may carry out high-frequency dielectric heating of the heated 
object in a heat chamber 32, the magnetron which a RF electrical signal is supplied from a power supply section 33, 
and generates microwave, and 37 are containers which hold a heated object. 

[0003] With the microwave oven of this configuration, the food which is a heated object is directly heated by the 
dielectric heating by microwave. Generally, the microwave oven has the advantage which can be heated very much in a 
short time compared with other heating means, and finds it useful as heating apparatus with which only a complement 
can reheat the cold boiled rice and the cold daily dish easily. 

[0004] Moreover, there are some to which an oven function or a grill function is given to in preparation for a 
microwave oven, and a heater is made as for a pan, a cake, a pottery dish, etc. Furthermore, there are some which 
change an output continuously and could be made to carry out fire adjustment by generating microwave intermittently 
by changing an average ou^ut or using a high frequency inverter power source. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with stew dishes, such as Japanese pot-au-feu, a stew, and boiled 
beans, penetration time long although moisture sinks in was required for the solid ingredient, and even when a 
microwave oven was used, it needed to heat over many hours by low-power output. In this case, there was a trouble 
that the high-speed heating function which is the special feature of a microwave oven could not fully be demonstrated. 
[0006] By the way, the pressure cooker which can be installed in a microwave oven is commercialized as other 
conventional examples which can solve this trouble. This tends to put the moisture of a solid cooking ingredient, broth, 
etc. on the bottom of a high-pressure environment, and tends to shorten the penetration time of the moisture to a solid 
ingredient at the time of heating. 

[0007] However, it is impossible to control a pressure free according to the cooking process suitable for the food put 
into a pressure cooker in this case, and the class of cooking had the trouble that a satisfying result was not obtained. 
Moreover, since high pressure would be treated, when many consideration was needed for securing safety on structure 
and how to deal with it was mistaken, there was a trouble of being very dangerous, 

[0008] Moreover, as a conventional example of further others which can shorten the penetration time of the moisture to 
a solid cooking ingredient, by carrying out supersonic vibration of the pan for cooking, in case especially food is 
prearranged, the ultrasonic cooking device which can shorten the time amount which dips the food in the moisture of 
alcohol, soy sauce, etc. is indicated by JP,6-45486,U. And this ultrasonic cooking device is equipped with the heater, 
and has composition which can be used also for cooking. 

[0009] However, this ultrasonic cooking device is not what planned heating time compaction of a stew dish etc. for the 
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purpose of raising the flavor and special feature of food. When food was actually heated at the heater formed in this 
ultrasonic cooking device, there was a trouble that heating time much longer than the case of the microwave oven 
which can carry out direct heating of the food with microwave was required. 

[0010] This invention aims at offering the high-frequency-heating equipment which can raise the flavor of food by 
being made in order to solve such a trouble, being able to perform a stew dish etc. by short heating time safely, 
combining it, and performing fine control according to the cooking process suitable for food. 
[0011] 

[Means for Solving the Problem] In order to attain such a purpose, in this invention The heat chamber which lays 
heated objects, such as food, and a microwave generating means to generate the microwave for carrying out high- 
frequency dielectric heating of the heated object. In high-frequency -heating equipment equipped with the 1st electrical 
signal generating means which generates an electrical signal with the frequency equivalent to the frequency of 
microwave, and supplies the electrical signal to a microwave generating means An electrical signal with the frequency 
equivalent to a supersonic vibration impression means to impress supersonic vibration to a heated object, and the 
frequency of supersonic vibration is generated, and it has the 2nd electrical signal generating means which supplies the 
electrical signal to a supersonic vibration impression means. 

[0012] Thus, with the constituted high-frequency -heating equipment, since supersonic vibration can be impressed to 
the heated object, heating a heated object with microwave, tiie penetration time of the moisture to the solid ingredient 
in the heated object is shortened. 

[0013] Moreover, as for a supersonic vibration impression means, it is desirable to consist of an ultrasonic vibrator with 
which the container laid in the predetermined location of the heating interior of a room free [ attachment and 
detachment ] was equipped while holding the heated object, and an electrical connecting means prepared in the heat 
chamber and container side, respectively so that an electrical signal could be supplied to an ultrasonic vibrator, when a 
container was laid in the predetermined location of the heating interior of a room. 

[0014] In this case, when the container which holds a heated object can be taken in and out of the heating interior of a 
room free and a container is laid in the predetermined location of the heating interior of a room, it becomes possible by 
connecting an electrical connecting means to supply an electrical signal to an ultrasonic vibrator, 
[0015] Furthermore, the temperature sensing element by which this high-frequency -heating equipment was attached in 
tiie container, The covering member in which wrap resiliency has the supersonic vibration generated from the 
ultrasonic vibrator in a temperature sensing element so that there may be no direct intermediary straw in a temperature 
sensing element. The means for switching for opening and closing the circuit of a microwave generating means and 
each supersonic vibration impression means. While carrying out energization control of a microwave generating means 
and the supersonic vibration impression means coincidence or by turns by the means for switching according to the 
cooking process suitable for a heated object based on the output signal acquired from a temperature sensing element It 
is desirable to have a microwave generating means and the control means which controls the generating output of each 
supersonic vibration impression means by changing the frequency of the electrical signal generated by the 1st and 2nd 
electrical signal generating means. 

[0016] In this case, since ON/OFF control of a microwave generating means and the supersonic vibration impression 
means can be carried out, respectively and each ou^ut can be controlled, detecting the temperature of a heated object 
by the temperature sensing element, fine control can be performed according to the cooking process suitable for a 
heated object. Moreover, since the temperature sensing element is covered by the elastic covering member, a 
temperature sensing element is protected from supersonic vibration. 

[0017] As another configuration, moreover, the high-frequency-heating equipment of this invention A microwave 
generating means to generate the microwave for carrying out high-frequency dielectric heating of the heated objects, 
such as food, A rectification means to be equipped with a supersonic vibration impression means to impress supersonic 
vibration to said heated object, and to rectify a commercial alternating current power source, A high frequency 
electrical signal is generated by using a high frequency switching means to have a high frequency signal generating 
circuit. It is good also as a thing equipped with a power distribution means to use in common for a microwave 
generating means and a supersonic vibration impression means, and to distribute the power of a RF electrical signal to 
the object for the power sources of a microwave generating means, and the drive of a supersonic vibration impression 
means. 

[0018] Thus, with the constituted high-frequency -heating equipment, since supersonic vibration is impressed to the 
heated object, heating a heated object with microwave, a circuit is simpUfied by sharing the rectification means and RF 
switching means for generating a RF electrical signal for a microwave generating means and a supersonic vibration 
impression means in addition to the penetration time of the moisture to the solid ingredient in the heated object being 
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shortened. 
[0019] 

[Embodiment of the Invention] Hereafter, the operation gestait of the high-frequency -heating equipment which applied 
this invention is explained, referring to a drawing. Drawing 1 - drawing 6 show the 1st operation gestait. Drawing 1 is 
the block diagram of the microwave oven equipped with the supersonic vibration impression function concerning this 
operation gestait. The heat chamber in which 1 lays the body of a microwave oven, and 2 lays heated objects, such as 
food, the power supply section for microwave generating in 3M, the power supply section for supersonic vibration 
impression in 3S, and 4M and 4S are the control sections with which power supply sections 3M and 3S were equipped, 
respectively. 

[0020] Moreover, in order that 5 may carry out a commercial alternating current power source and 6 may carry out 
high-frequency dielectric heating of the heated object in a heat chamber 2, they are the magnetron which a RF electrical 
signal is supplied from power supply section 3M, and generates microwave, the container with which 7 holds a heated 
object, and the ultrasonic vibrator which a RF electrical signal is supplied to 8 from power supply section 3S, and 
impresses supersonic vibration to a heated object. In addition, a container 7 casts the glass or the heat-resistant resin 
which penetrates microwave. 

[0021] In the microwave oven of this configuration, while heated objects, such as food held in the container 7, are 
heated with the microwave generated by the magnetron 6, the supersonic vibration generated by the ultrasonic vibrator 
8 is impressed. And a RF electrical signal is given to a magnetron 6 and an ultrasonic vibrator 8 by the respectively 
separate power supply sections 3M and 3S. Moreover, two control sections 4M and 4S are constituted so that a signal 
may be sent and received mutually. 

[0022] Thereby, according to the cooking process set up beforehand, microwave and supersonic vibration can be 
impressed to a heated object coincidence or by tums. moreover ~ this operation gestait — a magnetron 6 and an 
ultrasonic vibrator 8 - the resonance mold switching power supply which generates a pulse is used as power supply 
sections 4M and 4S which are alike, respectively and supply a high frequency electrical signal. Therefore, the 
generating output of a magnetron 6 and an ultrasonic vibrator 8 can be adjusted by changing the frequency of a pulse. 
[0023] Drawing 2 is the block diagram showing the circuitry of the microwave oven concerning the 1st operation 
gestait. In this drawing, 5 is a commercial alternating current power source, rectifies the AC electrical potential 
difference in rectifier circuits 9M and 9S, respectively, and changes it into direct current voltage. The output of the 
rectifier circuits 9M and 9S is given also as a power source of control sections 4M and 4S while being given as a power 
source of the high-pressure generating circuits lOOM and lOOS. 

[0024] From high frequency signal generating circuit lOM, the switching pulse of high frequency as shown in drawing 
3 (b) occurs, and switching control of the transistor TRl is carried out by the pulse. By it, the pulse voltage shown in 
drawiiig..3 (b) occurs in the upstream of transformer 1 IM. The pressure up of this pulse voltage is carried out by 
transformer 1 IM, and a high-voltage pulse ( drawing .3 (Ha)) appears in secondary [ that ]. 

[0025] It is rectified by Capacitor C and Diode D and this pulse produces a negative big electrical potential difference 
(- B) in point (**) ( drawing 3 (**)). This negative electrical potential difference is impressed to the filament of a 
magnetron 6, and a magnetron 6 generates microwave by this. 

[0026] Control-section 4M control actuation / un-operating. [ of transformer IIM ] For example, if relay switch 12M 
are closed, transformer 1 IM will operate and a magnetron 6 will also operate. If it is controlled so that relay switch 
12M open, transformer 12M and a magnetron 6 will become non-operative, and will not generate microwave. 
[0027] Control-section 4M control high frequency signal generating circuit lOM to change the frequency of the 
switching pulse outputted from high frequency signal generating circuit lOM. If the output voltage of transformer 1 IM 
will fall, microwave will incidentally become weak, if the frequency of a switching pulse is made high, and the 
frequency of a switching pulse is made low, microwave will become strong conversely. 

[0028] Although detailed explanation is omitted since the actuation by the side of lOOS applies to the actuation by the 
side of the above-mentioned lOOM, the ultrasonic vibrator 8 is driven in these lOOS, using the output pulse of 
transformer 1 1 S as it is. 

[0029] Dra wing 4 and drawing S are the external views and sectional views of a container 7 which are used with the 1st 
operation gestait, respectively. The container 7 is carrying out the shape of a cylindrical shape, and the ultrasonic 
vibrator 8 is attached in the base. An ultrasonic vibrator 8 is electric-machine energy conversion component which 
consists of an electrostriction component, and changes a RF electrical signal into supersonic vibration. And heights are 
formed in the inferior surface of tongue of a container 7, and when a container 7 is laid in the predetermined location in 
a heat chamber 2, a heat chamber 2 and container 7 side is electrically connected to the heights, and the electrode 13 for 
making it possible to supply a RF electrical signal to an ultrasonic vibrator 8 is formed in them. 
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[0030] Drawing 6 is the sectional view of the joint of both at the time of a container 7 being laid in the predetermined 
location in a heat chamber 2. The crevice 15 into which the heights of the inferior surface of tongue of a container 7 fit 
is formed in the predetermined location in which the container 7 of the base 14 of a heat chamber 2 is laid. And when 
the inferior-surface-of-tongue heights of a container 7 are fitted in, the electrode 16 for connecting with the electrode 
13 by the side of a container electrically is formed in the crevice 15. While the attachment and detachment of a 
container 7 in a heat chamber 2 are attained by this, when a container 7 is laid in the predetermined location in a heat 
chamber 2, even if it does not perform additional actuation, the circuit which supplies a RF electrical signal from a heat 
chamber 2 side can be connected with an ultrasonic vibrator 8. 

[003 1] Next, the 2nd operation gestalt is explained, referring to drawing 7 and drawing 8 . Drawing 7 is the block 
diagram of the microwave oven equipped with the supersonic vibration impression function concerning this operation 
gestalt. In the microwave oven of this operation gestalt, while adding the thermistor 17 as a temperature sensing 
element to the container 7 of the microwave oven of the 1st operation gestalt, one control section 18 which controls 
both power supply section 19S for power supply section 19M and supersonic vibration impression for microwave 
generating in response to the output signal of a thermistor 13 is formed. In addition, the circuitry of the microwave 
oven of this operation gestalt is the same as the thing of the 1st operation gestalt shown in drawing 2 except for having 
set the control section to one, and the control section 18 having received the output signal from the thermistor 17. 
[0032] the microwave oven of this configuration — the output signal of a thermistor 17 — being based — power supply 
sections 19M and 19S — microwave and supersonic vibration can be impressed to food coincidence or by turns by 
carrying out ON/OFF of each circuit. Moreover, the output of a magnetron 6 and an ultrasonic vibrator 8 can be 
changed to coincidence, respectively by controlling the frequency of power supply section 19M and the pulse which 
19S of each generates. 

[0033] Therefore, fine control can be performed according to the cooking process suitable for the food, detecting the 
temperature of the food which is a heated object. For example, if it is a stew dish, supersonic vibration will be 
impressed to food, maintaining the inside of a container 7 to a certain constant temperature, 
[0034] Drav^ing 8 is the sectional view of the container 7 used with the 2nd operation gestalt. A thermistor 17 is 
attached in the container 7 of the 1st operation gestalt, and the lobe into the container 7 of a thermistor 17 is covered 
with the silicone resin 20 which is a spring material. Therefore, since the supersonic vibration impressed from an 
ultrasonic vibrator 8 does not get across to a thermistor 17 directly, mechanical degradation of a thermistor 17 is 
prevented. In addition, this effectiveness increases further through the shock absorbing material which consists of the 
same spring material as the installation section to the container 7 of a thermistor 17. 

[0035] In addition, since a thermistor 17 needs to be connected electrically a heat chamber 2 side, in addition to the 
electrode 13 for ultrasonic vibrators, electrode 13a for thermistor 17 is prepared in the inferior-surface-of-tongue 
heights of a container 7. Moreover, although not illustrated here, in addition to the electrode for ultrasonic vibrators, the 
electrode for thermistor 17 is prepared in the part corresponding to electrode 13a in the crevice formed in the base of a 
heat chamber so that the inferior-surface-of-tongue heights of a container 7 may fit in. 

[0036] While the attachment and detachment of a container 7 in a heat chamber 2 are attained as well as the 1st 
operation gestalt by this, when a container 7 is laid in the predetermined location in a heat chamber 2, even if it does 
not perform additional actuation, the circuit which supplies a RF electrical signal from a heat chamber 2 side can be 
connected with an ultrasonic vibrator 8. Moreover, the circuit which sends a signal at a control section 18 is connected 

to coincidence from a thermistor 17. 

[0037] Finally, the 3rd operation gestalt is explained, referring to drawing 9 . This drawing is a block diagram showing 
the configuration of the microwave oven equipped with the supersonic vibration impression function concerning this 
operation gestalt. Unlike the 2nd operation gestalt, with this operation gestalt, it is considering as the configuration 
which distributes the power of this RF electrical signal to the object for magnetrons 6, and ultrasonic vibrators 8 by one 
transformer 1 1, using the RF electrical signal acquired in a rectifier circuit 9 and the high-pressure generating circuit 
100 which consists of RF signal generating circuit 10 grade common to a magnetron 6 and an ultrasonic vibrator 8. 
[0038] In the microwave oven of this configuration, microwave and supersonic vibration can be impressed to food 
coincidence or by turns as well as the 2nd operation gestalt. In this case, a control section 21 carries out ON/OFF 
control of the relay switches 12M and 12S for object [ for magnetrons 6 ], and ultrasonic vibrator 8 in response to the 
signal from a thermistor 17. Namely, a control section 21 closes relay switches 12M and 12S, when [ both ] giving 
microwave and a supersonic wave at coincidence to a heated object, and when impressing microwave and supersonic 
vibration by turns, it controls them to close only the relay switch which corresponds, respectively. 
[0039] According to this configuration, since most power circuits of a magnetron 6 and an ultrasonic vibrator 8 can be 
shared, even if it adds a supersonic vibration impression function to the conventional microwave oven, cost rises are 
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few and end. 
[0040] 

[Effect of the Invention] Therefore, since the penetration time of the moisture to the solid ingredient in the heated 
object can be shortened by impressing supersonic vibration to the heated object according to claim 1 of this invention, 
heating a heated object with microwave, dishes into which it applied conventionally for a long time, and the taste was 
infiltrated, such as a stew dish, can be finished deliciously in a short time, for example. 

[0041] Moreover, since the container which holds a heated object can be taken in and out of the heating interior of a 
room free when based on claim 2, it becomes easy to pick out the dish which threw in the heated object in the container 
or was done from a container, or to wash a container. Moreover, when a container is laid in the predetermined location 
of the heating interior of a room, even if it does not perform additional actuation at all, it becomes possible to connect 
an electrical connecting means and to supply an electrical signal to an ultrasonic vibrator. 
[0042] Furthermore, since the output of microwave and supersonic vibration can be controlled detecting the 
temperature of a heated object by the temperature sensing element when based on claim 3, fine control can be 
performed according to the cooking process suitable for a heated object. For example, since supersonic vibration can be 
added controlling food temperature, the taste of the food as a heated object can be raised, mellowness can be increased 
by ****, or aging of fruit wine can be promoted. Moreover, since a temperature sensing element is protected from 
supersonic vibration by having covered the lobe into the container of a temperature sensing element by the elastic 
covering member, the mechanical degradation can be prevented. 

[0043] Moreover, since supersonic vibration is impressed to the heated object, heating a heated object with microwave 
when based on claim 4, the penetration time of the moisture to the solid ingredient in the heated object is shortened, for 
example, a stew dish can be finished deliciously in a short time. In addition, since simplification of a circuit can be 
attained by sharing the rectifier circuit and high frequency switching circuit which generate a high frequency electrical 
signal for a microwave generating means and a supersonic vibration impression means, the cost rise by having added 
the supersonic vibration impression function to high-frequency-heating equipment can be suppressed slightiy. 

[Translation done.] 
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